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[57] ABSTRACT

A system for the automatic insertion of auxihiary video
information into a television signal received at a local
station from a network distribution system is provided
which inserts a trigger signal into the television signal
before its distributed to the local stations. The trigger
signal indicates the desired timing of the insertion of the
auxihary video information. At the local stations, means
are provided for generating a television signal including
the auxiliary video information synchronously with the
received television signal. A switch 1s responsive to
detection of the trigger signal for providing at an output
the received television signal including the desired aux-
iliary video information inserted therein.

14 Claims, 7 Drawing Figures
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1
STATION SIGNATURE SYSTEM

FIELD OF THE INVENTION

The present invention relates to a television system
which can be used to automatically insert local station
information, such as call letters or a logo into network
supplied material, such as promotional announcements.

BACKGROUND OF THE INVENTION

It is desirable that local affiliate stations of a television
network be able to incorporate their own call letters or
logos with network advertisements of upcoming net-
work programming (commonly referred to as
“promos’’) so that television viewers will associate their
favorite programs with the local affiliate. Hereinafter
this type of function will be called “‘station signature™.

One way of accomplishing station signature would be
for the local station to continuously monitor the net-
work promo and switch in a video overlay of his call
letters and/or logo at the appropriate time. The video
overlay can be generated by a selectively actuated tele-
cine camera or a character generator which is operated

synchronously (genlocked) with the program material
for switching in the local information. However, this

technique is expensive in terms of manpower and equip-
ment, both of which can be put to a more productive
use by the local station. Therefore, it wouid be destrable
for station signature to be done automatically.

It is known in the prior art to insert auxibary signals
into the horizontal and/or vertical blanking intervals of
a transmitted television signal for transmitting informa-
tion, such as closed-captioning, teletext, color control
signals, etc. However, the inclusion of an auxiliary sig-
nal for automatic station signature, which will hereinaf-
ter be referred to as a “trigger” signal, in the blanking
interval of a television signal is incompatible with pres-
ent studio tape recording machines. This 1s so because
the studio tape machines used for making a duplicate
tape a dub, delete the blanking signals of the source
material and insert new blanking signals into the dub.
Thus, blanking interval triggers would be removed
from the program source material as a result of dubbing
and therefore are inappropriate triggers for accomplish-
ing automatic station signature.

Furthermore, it is known for the network to transmit
a signal for causing a flashing white box (commonly
called a “net cue”) to appear within the upper right-
hand corner of the active portion of the television pic-
ture to indicate a commercial message 1s about to be
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sent. The net cue is not visible to television viewers

since it is positioned to appear in the raster edge over-
scan which 1s conventional in television receivers. At
the local stations a monitor, which reproduces the full
raster, is used to allow visual detection of the net cue for
determining the proper time to initiate insertion of local
information. While an electronic detector could be used
to sense the white box signal of the net cue for automati-

35

cally generating a signal to control the insertion of local -

information, scene content of the program may errone-
ously cause an indication of the presence of a net cue
has been sensed and result in inappropriate operation of
the station signature system, thereby jeopardizing the

60

integrity of the television program material. Further-

more, due to last minute scheduling changes that are
inherent in network programming (due to, for example,

special events such as news bulletins or extra time

65

needed for a sporting event), insertion of the net cue at -

2

the network is performed manually and therefore places
an extra burden on network personnel and equipment at
air time. For this and the other above-noted reasons, a
net cue is an inappropriate type of trigger for automatic
station signature over prerecorded material.

Thus, it is desirable to provide a station signature
system for prerecorded material, i.e., promos, which
includes a trigger signal which is not lost if the source

material is dubbed and which can be automatically and
reliably sensed by monitoring equipment at the local
station.

SUMMARY OF THE INVENTION

In accordance with the principles of the present in-
vention, apparatus is provided for inserting a subcarrier
signal as.a trigger signal in the active picture internal of
a television signal for controlling, for example, auto-
matic station signature. In a preferred embodiment, the
trigger signal is encoded for providing noise immunity
and its frequency is selected to be an odd multiple of
one-half the television horizontal line rate in order that
it appears 180 degrees out-of-phase in sequential frames.
Therefore, the eye of the viewer optically cancels the
trigger signal by integration during each two-frame
interval, rendering the trigger signal invisible to the
television viewer. A decoder situated at each local sta-
tion monitors the received network supplied program
material for detection of the subcarrier trigger. In a
preferred embodiment, the decoder at each local station
includes a miniature slide chain (telecine camera) which
is synchronized by the received network material and
activated in response to detection of the trigger signal
for automatically inserting local station information into
the network material.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1¢ and 1b illustrate, in block diagram form,
apparatus for the generation and use, respectively, of a
prerecorded video tape on which an encoded trigger
signal for accomplishing station signature has been re-
corded in accordance with the invention;

FIG. 2 illustrates, in block diagram form, a local
station studio including a decoder constructed 1n accor-
dance with an aspect of the present invention for receiv-
ing program material encoded as shown in FIG. 1a;

FIG. 3 is a more detailed block diagram of the en-
coder of FIG. 1a;

FIG. 4 is a more detatled block diagram of the de-
coder of FIG. 2.

FIG. 5 is a flow chart for the program of a micro-
processor used in the encoder of FIG. 3; and

FIG. 6 is a flow chart for the program of a micro-
processor used in the decoder of FIG. 4.

DETAILED DESCRIPTION OF THE
INVENTION

FIGS. 14, 16 and 2 illustrate the basic elements of the
station signature system which allows for the automatic
insertion of information such as affiliate station identifi-
cation call letters and/or a logo (graphics) into a net-
work supplied material such as a promotional an-
nouncement.

As shown in FIG. 1g, a network video source 10
which may comprise, for example, a “play” VIR
(video tape recorder) or a telecine camera, provides
video and audio television program material to a load
12, such as a “record” VTR. The program material is
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also applied to a program input/output terminal 14 of an
encoder 16. Encoder 16 adds an encoded buried (i.e.,
low level) subcarrier trigger signal to the recorded
video signal for later detection by decoder circuitry at
the local affiliate stations for controlling the insertion of
local information such as station signature graphics.

Briefly, encoder 16 includes a high input impedance

distribution amplifier 18 which receives the television
program signal at its input from terminal 14 and pro-
vides it to a monitor out terminal 20 via a 75 ohm resis-
tor 22 and to a trigger signal generator 24. Generator 24
develops the encoded trigger signal at its output during
active field times only, its encoding and timing being
controlled by a microprocessor (not shown) responsive
to user control signals applied to a user control terminal
26. The output of trigger signal generator 24 is coupled
to input/output terminal 14 via a 7.5 K () resistor 28.
Since the output impedance of video source 10 1s rela-
tively low, 1.e., 75 {1, compared to the relatively high
value of resistor 28, the encoded trigger signal 1s added
to the television signal. Trigger generator 24 includes a
phase-locked loop (shown in FIG. 3) which is respon-
sive to the composite synchronizing signal of the televi-
sion signal for generating a phase-locked 1.848 MHz
subcarrier signal at —26 dB from peak white video as
the trigger signal. This frequency i1s within the video
bandwidth of the television signal, but, because its an
- odd harmonic (the 235th) of one-half the television
“horizontal line scanning rate it alternates in phase be-
- tween successive frames and is invisible to television
~ viewers due to the eye’s integration of the trigger signal
“over a two frame period. Since the addition of the trig-
~ ger signal to the program video is at input/output termi-
nal 14, there is almost no jeopardy to the integrity of the
program video in the event of failure of encoder 16.
FIG. 1(b) illustrates apparatus for distributing net-
~work television material to local affiliate television sta-
~tions. A program VTR 30 provides prerecorded net-
- work program segments to one input of a video switch
~32 and a cart machine 34 selectively provides one of a
- plurality of prerecorded commercial and/or promo-
tional segments to another input of video switch 32. If
- the apparatus of FIG. 1a is used for making prerecorded
tapes of the promotional segements, the promo tapes
include the encoded trigger signal. The output of video
switch 32 supplies the network programming including
the commercial and/or promotional segments to the
local affiliate stations via a cable, satellite or other distri-
bution system. A controller 36 is coupled to synchro-
nously operate both VTR 30 and cart machine 34 and
for controlling switch 32 such that the commercial
segments and the promo segements having the station

signature trigger signal, are provided between sequen-

tial program segments.

FIG. 2 illustrates a local affiliate station equipped
with a decoder in accordance with an aspect of the
present invention for inserting station signature graph-
ics into the received television signal. A local television
signal receiver 40, such as a satellite receiver, provides
the received signal to a program input terminal 42 of a
station signature decoder 44. Decoder 44 includes a
switch 46 which is normally in a position to couple the
program signal applied to one of its inputs from input
terminal 42 to a program output terminal 48 from which
it is applied to the remainder of the local affiliate’s stu-
dio 50. Decoder 44 can be considered as a small insert
effects processor including a telecine camera (TC) 52
genlocked to the received televiston signal for supply-
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4

ing a television signal with inserted station signature
graphics to the other input of switch 46. In normal
operation, switch 46 couples input terminal 42 to output
terminal 48, bypassing the electrical circuit portions of
decoder 44. A buffer amplifier 54 provides the televi-

sion signal from terminal 42 to a controller 56 which

detects the encoded trigger signal and controls telecine
camera 32 so as to develop a station signature graphics

signal which 1s synchronous with the received televi-
ston signal. A combiner 58 combines the recetved tele-
vision signal with the telecine camera output signal for
providing a television signal with inserted station signa-
ture graphics to the other mput of switch 46. Swiich 46
includes a 75 ) resistor (not shown) which normally
terminates the television signal including station signa-
ture graphics. However, in response to detection of the
encoded trigger signal, controller 56 controls switch 46
to remove the 75 ohm terminating resistor and to pro-
vide to output terminal 48 the television signal including
station signature instead of the received television sig-
nal. Thus, the television signal including station signa-
ture graphics is applied to local studio 50 from which it
is locally distributed. Due to the normal position of
switch 46 at the input of decoder 44, almost any failure
in the decoder circuitry will not jeOpardize the integrity
of the television signal path from local receiver 40 to the
local studio 50.

F1G. 3 illustrates a more detailled block diagram of
the encoder of FIG. 1a. The television signal to which
the encoded trigger signal is to be added is coupled to
the input of a high mput impedance distribution ampli-
fier 302 via a program input terminal 304. The output of
amplifier 302 1s applied via a 75 ohm resistor 306 to a
lowpass filter (ILPF) 308 having a cutoff frequency of
about 150 KHz. The output of LPF 308 is applied to a
synchronizing (‘“‘sync’’) signal stripper 310 of conven-
tional design for providing at its output a composite
synchronizing signal having horizontal and wvertical
pulse components. The composite sync signal 1s applied
to a half-line eliminator 312, a one-shot (OS) 314 and a
timer (T) input of a microprocessor 316. Half-line elimi-
nator 312 eliminates half-line rate pulses (i.e., the equal-
izing pulses used for interlace) and may comprise a fifty
microsecond OS triggered by horizontal sync pulses for
providing a continuous stream of horizontal rate pulses.
OS 314 is triggered by the leading edge of each horizon-
tal blanking pulse and provides a delay of approxi-
mately 10 microseconds, corresponding to the horizon-
tal blanking interval, before triggering a further OS 308
which provides a H BLANK output pulse. The H

BLANK pulse is 52 microseconds wide and corre-
sponds in time to the active portions only of each hori-
zontal line time. The H BLANK pulse is applied as one
input to an AND gate 320, the other input of AND gate
320 being an ENABLE signal supplied from micro-
processor 316. The horizontal pulses from half-line
eliminator 312 are applied to a counter {(C) input of
microprocessor 316 and to a flip-flop 322 which pro-
vides a square wave having a frequency of one-half the
Iine rate (1.e., 7.86 KHz in the NTSC system) to one
input of a phase detector 324.

Phase detector 324 1s part of a PLL (phase locked
loop) 325 for developing a signal at 1.848 MHz which is
phase locked to the horizontal sync pulses of the re-
ceived television signal. This signal will be used as the
buried subcarrier trigger signal. PLLL 325 includes a
LPF 326 for coupling the output of phase detector 324
to the control input of a VCO (voltage controlled oscil-
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lator) 328. A crystal 330 is coupled to VCO 328 for
establishing a nominal frequency of oscillation at 1.848
MHz. The output of VCO 328 is coupled to a divider
332 which divides the VCO output signal by a factor of
235, for providing a signal at 7.86 KHz to the other
input of phase detector 324. Thus, PLL 325 produces a
1.848 MHz VCO output signal (square wave) which 1s
phase locked to the horizontal sync component of the
received television signal. The 1.848 MHz signal 1s then
applied via a narrow bandpass shaping filter 334 (for
selecting the 1.848 MHZ fundamental frequency com-
ponent) and a gain-controlled amplifier 336 to a first
input of an RF switch 338. Gain-controlled amphfier
336 adjusts the level of the 1.848 mHz signal to 5 IRE
peak-to-peak (i.e., —26 dB) for use as the trigger signal.

In response to a control signal from the output of
AND gate 320, RF switch 338 selectively passes the
1.848 mHz trigger signal to its output, 1.€., 1t modulates
or encodes the trigger signal in an on/off manner. A
relatively high impedance (7.5 k{2) resistor 340, coupled
between the output of RF switch 338 and input terminal
304 couples the encoded trigger signal to input terminal
304 where it is added to the input television signal and
is available for connection to the remainder of the net-
work processing via an output terminal 342. Addition-
ally, a 75 € resistor 344 is coupled from the output of
amplifier 302 to a monitor output terminal 346. Ampli-
fier 302 and resistor 344 isolate terminal 346 from any
interference at terminal 342. A decoder, such as shown
in FIG. 2, can be connected to monitor output terminal
346 for monitoring the operation of the station signature
system.

As previously noted, the trigger signal is added to the

program material in response to the control signal pro-
vided to RF switch 338 from the output of AND gate

320. The ENABLE signal provided by microprocessor
316 to one input of AND gate 320 is normally of a low

logic level but exhibits a first unique sequence of high/-
low logic levels over a 16 television field interval (illus-

trated as the START waveform) for generating the
encoded trigger signal for inttiation of station signature
and a second unique sequence of high/low logic levels
over a 16 television field interval (illustrated as the
STOP waveform) for generating the encoded trigger
signal for termination of station signature. The 16 field
encoding of the trigger signal provides noise immunity,
as will be described later on in FIG. 4. Microprocessor
316 is responsive to a negative going edge signal devel-
oped by a user control switch 348 for providing the
START ENABLE signal and is responsive to a positive
going edge signal developed by user control switch 348
for developing the STOP ENABLE signal. User con-
trol switch 348 may comprise a push button which 1s
normally in the position shown. For encoding a tape for
station signature, the operator depresses control switch
348 at the time when the station signature is to start and
releases control switch 348 when it 1s to stop. For syn-

chronizing the operation of the ENABLE signals with -

the odd/even field sequence of the program matenal,
microprocessor 316 is also responsive to the composite
sync signal at its T input and the horizontal rate pulses
provided from half-line eliminator 312 at its C input. A
flow chart for the operation of microprocessor 316 is
shown in FIG. 3.
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FIG. 4 illustrates a more detailed block diagram of 65

the decoder of FIG. 2. A local television receiver such
as a satellite receiver (not shown), provides the received
television signal to a program in terminal 402 of the

6

station signature decoder. A switch S1a which is nor-
mally in the position illustrated, couples the received
television signal from input terminal 402 to a program
out terminal 404 via a delay 406. Delay 406 provides a
signal delay of approximately 14 nanoseconds to com-
pensate for the delay between the received television
signal and a locally generated television signal including
station signature, which generation will next be de-
scribed.

The generation of the locally generated station signa-
ture television signal begins with a miniature telecine
camera system 408, including an LED array 410 as an
illuminating light source for a slide 412 including the
station signature graphics. A miniature telecine camera
414, such as an all solid state camera including charge
coupled device (CCD) imagers, is focused on slide 412,
which may comprise a light blocking graphics of the
station signature information positioned over a light
transmissive background, for providing a television
signal including the station signature graphics at its
output (TV OUT).

For synchronizing camera 414 with a received televi-
sion signal, camera 414 includes an input (H,V IN) to
which is applied the composite synchronizing signal of
the recetved television signal via a reset pulse generator
416, and includes an internal subcarrier signal generat-
ing phase-locked loop (PLL) having an output terminal
(SC OUT) and an oscillator control input terminal
(VCO IN).

The camera PLL is synchronized to the received
television signal as follows. The amplitude level of the
received television signal at input terminal 402 1s stabi-
lized by a high input impedance amplifier 418 including
a LPF 420 and a blanking interval feedback clamp
(FBC) 421 of conventional design coupled from its
output to a gain controlling input. LPF 420 has an upper
cutoff frequency of approximately 150 kHz so as to

supply the horizontal (H) and vertical (V) synchroniz-
ing signal components to a sync stripper 422, also of

conventional design, which provides a composite syn-
chronizing signal at its output. The composite syn-
chronzing signal is applied to reset pulse generator 416,
a timer (T) input of a microprocessor 424, a one-half line
eliminator 426 and to a burst gate 428. Half line elimina-
tor 426 provides horizontal rate pulses to a first counter
(C1) input of microprocessor 424. Ehhminator 426 may
comprise a 50 microsecond one-shot multivibrator, such
as the previously described eliminator 312 of FIG. 3.
Burst gate 428 is of conventional design and provides a
gate or “window” signal at its output which is coinci-
dent with the burst of 3.58 Mhz color subcarrier signal
during the back porch of each horizontal blanking pulse
of the received television signal.

A narrow bandwidth BPF 430 having a center fre-
quency of 3.58 Mhz is coupled from the output of ampli-
fier 418 to one input of a phase detector 432, the other
input of phase detector 432 being from the SC OUT
terminal of camera 414. A LPF 434 coupled to the
output of phase detector 342 smooths the error signal
representing the detected phase difference between the
color subcarrier signal of camera 414 and the received
television signal color subcarrier burst signal. A sample
and hold circuit 436 coupled to the output of LPF 434
is responsive to the window signal from burst gate 428
for sampling and holding the detected phase difference
signal and applying it to the VCO IN terminal of cam-
era 414 for completing its color subcarrier PLL. Thus,
the station signature graphics television signal provided
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from camera 414 is completely phase locked to the
received television signal.

A pulse signal representative of the station signature
graphics television signal is developed at the output of a
comparator 438. Comparator 438 receives a level stabi-
lized station signature graphics television signal at one
input via an amplifier 440 including a blanking interval

feedback clamp 442, and receives at its other input a DC
slicing level signal equal to 50% of the peak level of the

level stabilized station signature television signal, via a
peak detector 444 including a 50% voltage divider at 1ts
output. Therefore, on a line-by-line basis, the output of
comparator 438 comprises a series of pulses representa-
tive of the station signature graphics. This pulse signal 1s
applied to an AND gate 446 which develops at 1ts out-
put a graphics control signal for operating a television
signal switch 448. AND gate 446 is also responsive to a
- V BLANK signal and a H BLANK signal. Switch 448,
which normally provides at its output the received
television signal from the output of amplifier 418, 1n-
stead provides at its output a DC level (V g) representa-
tive of e.g., a white signal level, in response to each high
level pulse of the graphics control signal. Thus, switch
448 provides at its output the received television signal
having the desired station signature graphics inserted
therein. |

The V BLANK signal has a high logic level which 1s
- coincident with the active portion of each television

" line interval and is developed by a sync stripper 450

- responsive to ‘the station signature television signal,

" followed by an H BLANK generator 452. Generator
" 452 may comprise two series conducted one-shot multi-

" ‘vibrators for providing pulses, such as those provided
OS 314 and OS 316 of FIG. 3.

- The V BLANK signal has a high logic level which 1s

coincident with the television fieid trace {(active) inter-

- vals and 1s developed by microprocessor 424 after con-

< firmation of synchronous H rate puises at its C1 and C2
- inputs.” H rate pulses are applied to its C2 input via a
" half-line eliminator 454 (similar in design to eliminator

- 426) in response to telecine camera composite sync

signal at the output of sync stripper 450.
A distribution amplifier 456 coupled to the output of
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switch 448 provides the television signal including sta-

tion signature graphics to a monitor output terminal 458
via a 75 ohm resistor 460 (for monitoring its quality) and
to the iputs of switches S16 and S2g via a 75 ohm
resistor 462. Switches S1b6 and S2a are portions of dou-
ble-pole, double-throw switches S1 and S2 which are
controlled by S1 and S2 signals from microprocessor
424 for selectively providing the television signal in-
cluding station signature graphics at output terminal
404.

As previously noted, switch Sla is normally in the
position illustrated for providing the received television
signal to program output terminal 404. Switch S15 is
normally in the illustrated position for terminating the
output of amplifier 456 via a 75 ohm resistor 464. After
microprocessor 424 has confirmed that a START en-
coded trigger signal has been received (the manner of
confirmation will be described later), a high logic level
signal 1s provided at 1ts S2 output for switching switch
S2 to the position opposite that which 1s shown. In this
position, switch $2a couples the television signal includ-
ing the station signature graphics to output terminal
404, where it is added to the television signal coupled to
that terminal via switch S1a. . The level of the television
signal provided at output terminal 404 1s not doubled,
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however, since switch S2b couples 75 ohm resistor 464
in parallel with 75 ohm resistor 462 thereby halving the
television signal level at output termianl 404. Shortly
thereafter, microprocessor 424 provides a high logic
level signal at its ST output which is applied to switch
S1 for switching it to a position opposite that which 1s

‘shown. In this position switches Sla and S1b decouple

the received television signal from output terminal 404
(so that only the television signal including station sig-

nature graphics is coupled to terminal 404) and remove

resistor 464 from its connection to resistor 462, respec-
tively (so that the same signal level is maintained). Thus,
when microprocessor 424 confirms that a START en-
coded trigger signal has been received, switch control
signals S1 and S2 are applied for operating switches S1
and S2, respectively, in a time-overlapped manner so as
to provide a smooth transition from the received televi-
sion signal to the television signal including station
signature graphics. Conversely, after microprocessor
424 has confirmed that a STOP encoded trigger signal
has been received, the S1 and 82 signals are applied to
the S1 and S2 switches in a manner opposite that which
was previously described for providing a smooth transi-
tion from the television signal including station signa-
ture graphics back to the received television signal.

Detection of the trigger signal is accomplished using:
an amplitude modulation (AM) detector. Specifically, a
BPF 466 having a narrow bandwidth centered at the
1.848 Mhz trigger frequency is coupled to one input of
a mixer 468, the other input being the output of a local
oscillator (L.O) 470. 1LO 470 has a frequency of 455 kHz
above 1.848 mHz, i.e., 2.3 mHz, in order that a conven-
tional 455 kHz AM IF amplifier 472 and AM detector
474 can be used to detect the presence of the 1.848 mHz -
trigger signal and provide a high logic level signal to
one input of a comparator 476. A DC signal level less
than the detected trigger signal output of AM detector
474 is applied to the other input of comparator 476, so as
to develop a digital signal at its output which normally
is at a low logic level but which switches to a high logic
level when the trigger signal is detected. The output of
comparator 476 is applied to a trigger detected (TD)
input of microprocessor 424.

In response to a high logic level at its TD mput,
microprocessor 424 initializes an internal counter which
counts the horizontal rate pulses at its C input so as to -
interrogate the TD input four times each field. Interro-
gation is carried out once during the vertical blanking
interval and three times during the vertical trace inter-
val, i.e., near its top, middle and bottom. If in fact the
detected 1.848 mHz signal is the encoded trigger signal,
microprocessor 424 will sense a low, high, high, high
(i.e.,, a 0111) at its TD input each field. If the trigger
signal was encoded to indicate, START of the station
signature system, microprocessor 424 will sense the
0111 code for four consecutive fields, a 0000 code for
the next two fields, the 0111 code for the next four
fields, the 0000 code for the next two fields and the 0111
code for the next four fields, corresponding to the 16
field modulation of the trigger signal caused by the code
of the START ENABLE signal provided from micro-
processor 316 of FIG. 3. After sensing the above 16
field code, the S1 and S2 outputs of microprocessor 424
control the S1 and S2 switches as previously described
for initiating station signature.

In a similar manner, when microprocessor 424 detects
levels at its TD input corresponding to six fields of 0111,
four fields of 0000 and six fields of 0111, representative
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of receipt of the STOP encoded trigger signal, 1ts S1
and S2 outputs control the S1 and S2 switches for termi-
nating the station signature AND gate 446 from con-
trolling switch 448. The above 16 field code sequences
provide noise immunity to the station signature system
be preventing false activation in response to spurious
signals.

Additionally, microprocessor 424 also detects the
odd/even field sequence of the received television sig-
nal in a manner similar to that of microprocessor 316 of
FIG. 3, for providing a RESET signal to reset pulse
generator 416 in order that the H and V timing signals
it provides to telecine camera 414 are locked to the
same field sequence as that of the received television
signal. Microprocessors 316 and 424 may each com-
prise, for example, integrated circult miCroprocessors
such as the 8032 manufactured by Intel Corporation and
operates in conjunction with an external read only
memory. A flow chart of the operation of microproces-
sor 424 is shown in FIG. 6.

FIG. 5 is a flow chart for the program of micro-
processor 316 of FIG. 3. In steps 1-3 the mnput and
. output registers (I1/0) of microprocessor 316.are initial-

ized and the presence of synchronization signals at its C
input register is confirmed. If there is no confirmation,

the registers of microprocessor 316 used for confirming

the detection of sync signals are reset and an error flag
is set high in step 4, indicating synchronization 1s not
confirmed and to wait until the next field interval. Steps
5 and 6 determine if the input television field is an odd
or even field (i.e., field 1 or field 2). This 1s accom-
plished by interrogating the T input of microprocessor
316 to detect the first vertical sync broad pulse (which

is differentiated from a horizontal sync pulse by its
longer duration) and then interrogating the C input to

see if a horizontal sync pulse occurs within the next 40
microseconds. If a horizontal sync pulse 1s detected
within 40 microseconds, an odd field is indicated, (i.e., a
field 1). Steps 7-10 set either a “‘start insert” or a *“‘stop
insert” flag in response to detection of either a high to a
low or a low to a high transition provided from user
control 348. In steps 11-16 if there is no error flag or
“insert in progress” flag, but there 1s a “start” or a
“stop” flag, the appropriate start or stop sequence code,
depending upon whether a low to high or high to low
transition was sensed in steps 7 and 9, is stored in a
temporary register. The start/stop sequence code corre-
sponds to the sixteen field start or stop code sequences
illustrated in FIG. 3 for the ENABLE signal. In step 16,
the ““insert in progress” flag is set high and if the field
counter has not counted sixteen fields since initializa-
tion, in step 19 the ENABLE output of microprocessor
316 is set high and the temporary register storing the
sequence code is shifted one bit to the right and the
contents of the field counter are increased by 1. Step 21
resets the ENABLE output of microprocessor 316 to a
low state at the end of the field interval. Then the pro-
gram returns to the beginning of step 3 and the above
described sequence is repeated until the field counter in
step 17 is sixteen, causing the “insert in progress” and
the “start” or “stop” flags to be cleared in step 18.
FIG. 6 illustrates the flow chart for the program of
microprocessor 424 of FIG. 4. In steps 1-5, micro-
processor 424 is initialized, its registers used for sync
detection are reset and an error flag is set to a high level
if “program in” and camera horizontal sync rate pulses
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are not present at the C1 and C2 inputs, respectively of .

microprocessor 424. Steps 6-8 determine the field se-

10

quence of the “program in” television signal in order to
provide a reset pulse to generator 416 for synchronizing
the H and V signals provided to camera 414. Field 1 is
detected in a manner identical to that previously de-
scribed with respect to steps S and 6 of the flow chart
illustrated in FIG. 5. Steps 9 and 10 store the value at
the TD input of microprocessor 424 at line 10 of field 1
(which occurs during the vertical blanking interval) for
use later on. If horizontal rate signals are being synchro-
nously applied to the C1 and C2 inputs of microproces- -
sor 424 indicating that telecine system 408 is properly
synchronized, the V BLANK signal is set high in step
13, allowing the television signal with station signature
graphics to appear at monitor output terminal 458. In
step 15, in response to control from an internal timer,
the values at the TD input are stored for lines 81, 141
and 201, corresponding to the top, middle and bottom
of the vertical trace interval, respectively. At the end of
field 1, as indicated in step 16, the V BLANK is set low.
Confirmation of a trigger signal is determined in step 18
by providing a logical AND function of the TD values
stored for lines 81, 141 and 201 with the complement of

the TD value stored for line 10 and the complement for
the error flag. If TD values of 0111 are sensed at lines
10, 81, 141 and 201 (which as previously noted, corre-

sponds to the expected output of comparator 464 of
FIG. 4 upon detection of the trigger signal) and the
error flag was not set high (i.e., it is low), the result of
the logical AND function will be true (i.e., a high level).
In step 21, if the result of step 18 was true, a “reception
in progress” flag is set high and a field counter is set to
low. The result of step 18 is stored in a 16 bit temporary
register and steps 3-23 are repeated until the field
counter reaches sixteen. Thereafter, if the code stored in
temporary register of step 23 corresponds to the *‘start”
code (four fields high, two fields low, four fields high,
two fields low and four fields high) the S1 and S2
switch signals provided from microprocessor 424 oper-
ate switches S1 and S2 in the previously described man-
ner for initiating station signature. If, however, the code
stored in the temporary register of step 23 corresponds
to the *“‘stop” code (six fields high, four fields low and
six fields high) then the S1 and S2 switch signals sup-
plied from microprocessor 424 terminate the station
signature insertion.

What is claimed 1is:

1. A system for the automatic insertion of auxihiary
video information into a network provided source tele-
vision signal at a local station, said television signal
including video signals representing program informa-
tion occurring during horizontal trace intervals withing
vertical trace intervals, said vertical trace intervals de-
fining active picture intervals and associated vertical
blanking intervals defining inactive picture intervals of
respective field intervals, comprising:

means for selectively inserting a trigger signal into

said active picture intervals of said source televi-
sion signal by superimposing a carrier signal of a
predetermined frequency on said video signals
without disturbing said video signals substantially
throughout said horizontal trace intervals but only
during said vertical trace intervals, said carrier
signal being of relatively low amplitude compared
to said video signals so as to not produce visible
artifacts which interfere with visible images pro-
duced in response to said video signals, said trigger
signal indicating the desired timing of the insertion
of said auxiliary video information; |
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means for receiving said source television signal in-
cluding said trigger signal at said local station;
means coupled to said receiving means for providing
a signal indicating the presence of said trigger sig-
nal in said received television signal, said means for
generating said signal indicating the presence of
said trigger signal including means for interrogat-
ing said received television signal during both of
said vertical trace intervals and said vertical blank-
ing intervals and generating said indicating signal 1f
said carrier signal is present during said vertical
trace intervals but a signal component having said
predetermined frequency of said carrier signal is
absent during said vertical blanking intervals;
means coupled to said receiving means for generating
an auxiliary video information signal which is syn-
chronous with said received television signal; and
switch means having signal inputs coupled to said
receiving means and said auxiliary video mforma-
tion signal generating means and a control mput

coupled to said indicating signal generating means.

for providing at an output an output television
signal including said auxiliary video information in
response to said indicating signal.

2. The system of claim 1 wherein said inserting means.

includes a phase-locked loop responsive to said recetved
television signal for generating a fixed frequency signal
-.as said carrier signal, said fixed frequency being an odd
multiple of one-half the frequency of said horizontal
trace intervals of said received television signal.

3. The apparatus of claim 2 wherein said inserting
means includes summing television signal and said car-
rier signal; and switch means for selectively providing
sald carrier signal to said summing amplifier means in
response to a switch control signal.

4. The apparatus of claim 3 further including:

control means responsive to a user input control sig-

nal for generating an enable signal having a pulse
sequence which is applied for encoding said switch
control signal.

5. The apparatus of claim 4 wherein said pulse se-

quence has a rate corresponding to the rate of vertical
trace intervals of said source television signal and has a
duration of a predetermined number of fields.
6. The apparatus of claim 4 wherein said control
means 1s responsive to said user input control signal for
providing a first unique pulse sequence as said enable
signal for encoding said switch control signal to indi-
cate initiation of the msertion of said auxiliary video
information and a second unique pulse sequence as said
enable signal to indicate termination of said insertion.
7. The apparatus of claim 6 further including:
synchronization means responsive to said source tele-
vision signal for developing horizontal trace repre-
sentative signals having pulse durations corre-
sponding to said horizontal trace intervals; and

logic means having inputs coupled fo receive said
enable signal and said horizontal trace represenia-
tive signals and an output coupled to said switch
means for providing said switch control signal
thereto.

8. The system of claim 1 wherein said means for gen-
erating said auxiliary video information signal synchro-
nously with said source television signal comprises:

means responsive to said received television signal for

developing synchronization control signals syn-
chronous with said source television signal; and
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a telecine camera system responsive to said synchro-
nization control signals for providing at an output
said auxiliary video information signal.

9. The system of claim 8 further including:

control means responsive to said synchronous control
signals and said indicating signal for providing
switch control signals; and

a controlled switch means having inputs responsive
to satd received television signal and said auxiliary
video information signal and responsive to said
switch control signals for selectively providing at
an output said television signal with said auxihary
video information inserted therein.

10. In a system for the automatic insertion of auxiliary
video information into a source television signal includ-
g video signals representing program information
occurring during line trace intervals within field trace
intervals, said field trace intervals defining active pic-
ture mtervals and associated field blanking intervals
defining inactive picture intervals of respective field
intervals, said source television signal aiso including a.
trigger signal composed of a carrier signal of a predeter-
mined frequency which is selectively superimposed on
said video signals without disturbing said video signals
substantially throughout said line trace intervals during
said active picture intervals only in selected ones of a
predetermined number of sequential field trace inter-
vals, said carrier signal having a relatively low ampli-
tude compared with said video signals so as not to be
visible in a reproduced picture, said trigger signals con-
trolling the timing of said automatic insertion, apparatus
comprising:

detector means responsive to said source television
signal for providing an ocutput signal indicating the
presence of a signal component having the same
frequency as said carrier signal;

synchronization means responsive to said source tele-
vision signal for generating pulse signals synchro-
nized with said television signal;

control means responsive to said synchronized pulse
signals and said presence indicating output signal of
said detector means for sampling said source televi-
sion signal to determine if a signal component hav-
ing said predetermined frequency 1s absent or pres-
ent at least once during each field retrace interval
and a plurality of times during the associated field
trace interval for developing a code for each field
interval, development of a predetermined sequence
of different ones of said codes over a number of
field intervals corresponding to said predetermined
number confirming the presence of said trigger
signal;

means responsive to said synchronized pulse signals
for generating an auxiliary video information signal
synchronized to said source televiston signal; and

insertion means having inputs coupled to receive said
source television signal and said auxiliary video
information signal for providing at an output an
output television signal with said auxiliary video
information inserted therein in response ito said
trigger signal.

11. The apparatus of claim 10 wherein said means for
generating said auxiliary video information signal in-
chudes a telecine camera. |

12. The apparatus of claim 10 wherein said insertion
means includes a first switch having first and second
inputs coupled to receive said television signal and a
video signal reference level, respectively, and having a
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contro!l input responsive to said auxiliary video informa-
tion signal for providing at an output said television
signal including said auxiliary video information; and

a second switch having signal inputs responsive to

said source television signal and said television
signal including auxiliary video information pro-
vided at the output of said first switch and a control
input responsive to said trigger signal.

13. Apparatus according to claim 10 wherein said
control means develops a first sequence of codes which
confirms detection of said trigger signal encoded to
initiate automatic insertion of said auxiliary video infor-
mation and develops a second code sequence different
from said first code sequence which confirms detection

d

10

of said trigger signal encoded to indicate termination of 15

said automatic insertion.

14. A system for the automatic insertion of auxiliary
video information into a source television signal includ-
ing video signals representative of program information
occurring during line trace intervals of field trace inter-
vals defining active portions of said source television
signal, said field trace intervals being separated by field
retrace intervals defining inactive portions of said tele-
vision signal, the timing of the insertion of said auxihary
video information into said source television signal
being in response to the detection of a trigger signal
composed of a carrier signal having a predetermined
frequency selectively superimposed on said video sig-
nals without disturbing said video signals substantially

20

25

30

35

45

50

3

60

14

throughout said line trace intervals but only during said
active portions of said television signal and having a
relatively low amplitude compared with said video
signals so as not to be visible in a reproduced image,
comprising:
input means for receiving said source television sig-
nal;
synchronization means responsive to said received
television signal for providing synchronization
control signals;
television signal generator means responsive to said
synchronization control signals for providing an
auxiliary television signal including said auxiliary
video information;
detector means coupled to said received television
signal for generating a control signal in response to
the detection of the presence of said carrier signal
during field trace intervals of said received televi-

sion signal and the absence of a signal component
having said predetermined frequency during said
field retrace intervals of said received television
signal; and

controlled switch means having inputs coupled to
receive said received and said auxiliary television
signals and a control input responsive to said con-
trol signal for selectively providing at an output
one of said received and said auxiliary television

signals.
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